INTRODUCTION
established the genus Sadayoshia for S. miyakei Baba, 1969 (type species) and Munida quinquespinosa Balss, 1914 . Balss' species was later re-evaluated and transferred to Galathea (see . However, Baba overlooked two other existing species that correspond to Sadayoshia: Munida edwardsii Miers, 1884 from the Amirante Islands and Galathea balica Boone, 1935 from Bali, Indonesia. In 1972, the fourth species of the genus, Sadayoshia acroporae , was described from the Ryukyu Islands. Since that time, the species of the genus have been reported sporadically in some localities in the Pacific and Indian Oceans by , Tirmizi (1980) , Baba (1988) , Kamezaki et al. (1988) , Peyrot-Clausade (1989) , and Poupin (1996a, b) . Baba (1990) synonymized S. miyakei and S. acroporae with S. edwardsii, based on De Man's (1888) observations of what were believed to be Munida edwardsii from Ambon, Indonesia: eight of the 10 specimens that De Man examined had two spines on abdominal somite 2, whereas the remaining two did not. This difference was considered to represent individual variation. Similarly, synonymized S. balica with S. edwardsii. In recent years, study of large collections of Sadayoshia in the Museum national d'Histoire naturelle, Paris, convinced us that S. acroporae and S. balica are valid species. This tentative conclusion was incorporated in the catalogue of squat lobsters of the world (Baba et al., 2008) .
Our study of ca. 460 specimens in 204 lots and colour images of some specimens made available to us revealed that all nominal species of Sadayoshia (i.e. S. acroporae, S. balica, S. edwardsii and S. miyakei) are valid species along with four additional species new to science. Most of these species are validated by molecular analyses (G. Paulay, University of Florida, unpublished data), although a certain degree of divergence has been observed in specimens from different localities (e.g. in S. inermis and S. lipkei). These divergences recommend additional molecular and morphological studies in order to detect the existence of cryptic species.
Terminology and measurements. -The size of the carapace is indicated as the postorbital carapace length measured along the dorsal midline from the frontal margin to the posterior margin of the carapace. The abbreviations used include: Mxp3 = third maxilliped, P1 = first pereopod (cheliped), P2-4 = second to fourth pereopods (first to third walking legs). Baba, 1972 (fig. 1) Sadayoshia acroporae Baba, 1972: 43, Diagnosis. -Carapace with 4 pairs of epigastric spines; 1 postcervical spine on each side. Rostrum with rounded ridge in dorsal midline flanked by row of scaly ridges; lateral margin with row of plumose setae. Frontal margin between orbit and anterolateral spine of carapace unarmed. Sternal plastron as long as broad; sternite 3 1.4-2.0 times broader than long; sternite 4 with 2 ridges, anterior ridge concentric and medially interrupted, posterior ridge transverse and uninterrupted; sternite 5 with 2-4 arcuate ridges on each side, sternite 6 with 1-3 arcuate ridges in large specimens. Abdominal somite 2 with 2 median spines on anterior ridge (3 spines in one specimen); somites 2-3 each with 2-4 additional transverse ridges, usually uninterrupted, first ridge behind anterior margin usually scaly; somites 4-5 each with 1-3 transverse ridges, often medially interrupted. Eyelashes stiff, usually fully reaching midlength of cornea (reaching proximal third in some specimens). Basal article of antennule with 4 distal spines, without lateral spine proximal to distolateral spine. First article of antennal peduncle with distomesial spine slightly overreaching article 2; article 2 with distolateral spine subequal to or slightly smaller than distomesial spine; articles 3 and 4 unarmed. Mxp3 ischium with distinct spine on flexor distal margin; crista dentata with 28-40 denticles; merus with 2-3 flexor spines, proximal spine strong, distal spine situated at terminal end and distinctly smaller than proximal one, median spine much smaller. P1 merus 1.0-4.3 times (males) and 1.0-2.4 times (females) longer than carapace; carpus 1.2-1.5 times longer than broad; palm 1.4-1.8 times longer than broad; movable finger 0.7-1.0 length of palm. P2 merus 0.7-1.0 as long as carapace; P2-4 propodi with a few spines on proximal lateral surface, usually lacking extensor spines.
Sadayoshia acroporae
Colour. -Carapace and abdomen orangish or brownish, rostral and supraocular spines reddish. P1 reddish orange, but fingers pale on distal and median portions. P2-4 with reddish or brownish bands, 2 on meri, 1 on each of carpi and propodi.
Remarks. -The illustration provided by Tirmizi (1980) for the material from the Bay of Bengal and Mozambique Channel clearly shows the two spines on abdominal somite 2 and a row of setae along the lateral margin of the rostral spine, both being diagnostic of S. acroporae. (Boone, 1935) ( fig. 2) Galathea balica Boone, 1935: 46, pl. 11 (Bali) . (Boone, 1935) . General view, ×4 (from Boone, 1935) . Sadayoshia edwardsii. -Baba, 1990: 970 (Madagascar, 170-175 m Description. -Carapace, exclusive of rostrum, slightly longer than broad; dorsal surface nearly horizontal from anterior to posterior; anterior cervical groove distinct. Dorsal surface with 4 pairs of epigastric spines, 1 parahepatic, 1 anterior branchial, and sometimes 1 postcervical spine on each side; ridges with numerous short setae and some scattered long iridescent setae. Gastric region with 3 transverse ridges (first and second uninterrupted, third sometimes interrupted) and 2 scale-like ridges (one posterior to first ridge and another posterior to third). Mid-transverse ridge of carapace uninterrupted, preceded by cervical groove, followed by 3 interrupted and 3 uninterrupted transverse ridges placed alternately. Lateral margins slightly convex, with 7 spines: 2 spines in front of and 5 spines behind anterior cervical groove; first spine anterolateral and well developed; second tiny, equidistant between anterolateral spine and anterior cervical groove; third to fifth spines on anterior branchial region, and remaining 2 spines on posterior branchial margin. Rostrum 1.4 times as long as broad, length 0.6 that of carapace, dorsal and ventral surfaces carinated in midline, nearly horizontal in lateral view, with short setae along each side of dorsal carina; lateral margin with 2 spines. Front margin with 1 (rarely 2) spine mesioventral to anterolateral spine of carapace or lateral to lateral limit of orbit.
Sadayoshia balica
Pterygostomial flap rugose with sparse setae, anterior margin ending in acute point.
Sternal plastron 0.8-0.9 times as long as broad, lateral limits divergent posteriorly. Sternite 3 nearly twice broader than long, anterior margin slightly convex, with small but distinct median notch. Sternite 4 2.0-2.2 times longer and 2.5-3.2 times broader than preceding sternite, 0.3-0.4 as long as broad. Surface of sternites smooth, with only few scale-like ridges on sternite 4.
Abdominal somite 2 unarmed on anterior transverse ridge; somites 2-3 with 1 or 2 additional uninterrupted ridges each followed by pair of broadly separated (left and right) short ridges.
Ocular peduncles 1.4 times longer than broad; cornea moderately dilated, maximum corneal diameter about 0.3 times distance between bases of anterolateral spines; eyelashes short, not reaching midlength of cornea.
Basal article of antennular peduncle with 4 distal spines, distomesial clearly smaller than others, distolateral larger; lateral margin with well developed spine proximal to distodorsal spine.
Article 1 of antennal peduncle with distomesial spine nearly reaching distal margin of article 2. Article 2 with distomesial spine, slightly longer than distolateral spine, reaching midlength of article 3. Article 3 with distomesial spine; article 4 unarmed.
Mxp3 ischium with small spine on flexor distal margin; extensor margin unarmed; crista dentata with 28-34 denticles. Merus subequal in length to ischium, with 2 strong spines of subequal size on flexor margin; extensor margin unarmed. Carpus unarmed.
P1 3.0-3.5 (males), 1.8-2.4 (females) times carapace length, relatively stout; with some long uniramous and iridescent setae along lateral and mesial margins of merus, palm and fingers; dorsal and ventral surfaces of palm and fingers with scattered short setae. Merus 0.8-1.3 times length of carapace, 2.1-2.6 times as long as carpus, with some strong distal spines on dorsal and mesial margins, and a few additional small spines on distal part of dorsal surface. Carpus 1.0-1.3 times longer than broad, with some spines on dorsal surface and some well-developed spines on mesial surface. Palm 1.7-2.1 (males), 1.4-1.5 (females) times longer than broad; with dorsolateral and mesial rows of spines continued on entire margin of fixed and movable fingers, respectively; dorsal surface with row of spines. Fingers 0.4-0.6 (males), 0.7-0.8 (females) as long as palm, distally spooned; 1 or 2 proximal dorsal spines on movable finger; opposable margins somewhat gaping in large males. Dorsal surface with a few granules.
P2-4 relatively slender, somewhat compressed, sparsely with long uniramous and iridescent setae, and short plumose setae. Meri successively shorter posteriorly; P2 merus 0.7-0.8 length of carapace, 3.6-4.2 times as long as broad, 1.4 times longer than P2 propodus; P3 merus 3.2-3.5 times as long as broad, 1.2-1.3 times length of P3 propodus; P4 merus 3.2-3.8 times as long as broad, 1.1-1.4 length of P4 propodus. Dorsal margins with row of proximally diminishing spines on P2-4, less numerous on P4; ventrolateral margins with a few spines, terminal spine strong. Carpi with some spines on extensor margin, distal-most larger; flexor margins with distal spine; dorsolateral side with 1-4 small spines. Propodi nearly subequal in length, each 3.4-4.0 times as long as broad; extensor margin with 3-4 proximal spines on P2, 3-4 on P3, 0-2 on P4; 0-3 spines on each lateral side; flexor margin with 6-9 slender movable spines. Dactyli subequal in length, 0.6-0.7 times length of propodi, ending in incurved, strong, sharp spine; flexor margin with 5 or 6 seta-like movable spines, each arising from low tooth.
Colour. -Body red or reddish orange, with small purple spots along transverse ridges. Sometimes, a few white spots scattered on carapace and abdominal somites. Rostrum and supraocular spines red, base of rostrum whitish in some specimens. P1-4 with whitish and reddish bands; P1 with some whitish spots; tips of fingers orange.
Remarks. -The species is easily distinguished from the other species by the rostral spine being dorsally carinated instead of rounded and by having a spine mesioventral to the anterolateral spine of the carapace or lateral to the lateral extremity of the orbit. Also, the Mxp3 merus consistently bears two flexor spines instead of three or four.
De Man (1888) reported 10 specimens of S. edwardsii from Ambon, Indonesia. However, his species account makes no mention of the spine mesioventral to the anterolateral spine of the carapace that Miers (1884) characterized as a "bispinose anterolateral spine", and which spine is a consistent and unique character of the species. In addition, eight of the specimens he examined had two spines on the abdominal somite 2 and the other two did not. Very possibly, his material might not be true S. edwardsii but instead S. acroporae, S. inermis n. sp. or S. tenuirostris n. sp.
We have examined the spent female of S. edwardsii from the Ryukyus that was used by for the larval development. It is without doubt S. inermis n. sp., not S. edwardsii.
The material examined by Baba (1990) from Aldabra, as well as several specimens from Mauritius are S. edwardsii. However, some of the specimens identified by as S. edwardsii are S. latisternata n. sp. and S. tenuirostris n. sp. (see under these species). The specimen from Madagascar (Baba, 1990 ) is a small juvenile of dubious identification. Types. -Holotype, male 6.0 mm (MNHN Ga 7248), Chesterfield Islands, from CORAIL 2, Stn DW117. The other specimens are paratypes.
Sadayoshia inermis
Etymology. -From the Latin, inermis, unarmed, in reference to the smooth lateral margin of the basal article of the antennular peduncle.
Sizes. -Males, 2.0-8.7 mm; females, 1.5-6.1 mm; ovigerous females from 3.3 mm.
Distribution. -Solomon Islands, Vanuatu, New Caledonia, Loyalty Islands, Chesterfield Islands. Depths between 4 and 90 m.
Description. -Carapace, exclusive of rostrum, slightly longer than broad; dorsal surface nearly horizontal from anterior to posterior; anterior cervical groove distinct. Dorsal surface with 4 pairs of epigastric spines, 1 parahepatic and 1 anterior branchial spine on each side; ridges with numerous short uniramous and some long iridescent setae. Gastric region with 5 or 6 transverse ridges usually medially convex, but posterior-most scale-like. Mid-transverse ridge of carapace sometimes uninterrupted, preceded by cervical groove, followed by 3 interrupted and 3 uninterrupted transverse ridges placed alternately, with some additional scale-like ridges between left and right interrupted ridges. Lateral margins slightly or moderately convex, with 7 spines; first anterolateral and well developed; second smaller than first, situated at midlength between anterolateral spine and anterior cervical groove; third to fifth on anterior branchial region, and sixth and seventh on posterior branchial margin. Rostrum 1.1-1.2 times as long as broad, length 0.4-0.5 that of carapace, rostral spine less than 3.0 times longer than wide (measured at sinus between rostral and first lateral spine), dorsal surface nearly flat, horizontal in lateral view; lateral margin with 2 spines, rostral spine sometimes with 1-3 denticles near distal end of each side. Plumose setae numerous along lateral margins of rostral spine and mesial margin of anterior lateral spine.
Pterygostomial flap rugose with sparse small ridges, ending in acute point. Sternal plastron as long as broad, lateral limits divergent posteriorly. Sternite 3 1.5-2.0 times as broad as long, anterior margin clearly convex, with small median notch. Sternite 4 2.0 times as long as and 2.8-3.0 times broader than preceding sternite, 2.3-2.5 times broader than long; surface with few transverse ridges bearing setae. Following sternites smooth, with only few scalelike ridges on sternite 5.
Abdominal somite 2 unarmed on anterior ridge; somites 2-3 each with 1 additional medially uninterrupted transverse ridge and 2 additional interrupted ridges on somite 2; ridges with numerous short setae and some long iridescent setae.
Ocular peduncles 1.2-1.3 times longer than broad; cornea moderately dilated, maximum corneal diameter about 0.4 times distance between bases of anterolateral spines; eyelashes short, not reaching midlength of cornea.
Basal article of antennular peduncle with 4 distal spines, distomesial clearly smaller than others, distolateral larger; lateral margin unarmed.
Article 1 of antennal peduncle with distomesial spine slightly exceeding distal margin of article 2. Article 2 with small distolateral and distomesial spines of subequal size, both nearly reaching midlength of article 3. Articles 3 and 4 unarmed.
Mxp3 ischium with very small spine on flexor distal margin; extensor margin bluntly produced distally; crista dentata with 24-28 denticles. Merus subequal in length to ischium, flexor margin with 3 or 4 spines, proximal one slightly stronger than others and located at midlength, distal one at terminal end; extensor margin unarmed. Carpus unarmed.
P1 2.0-3.6 (males), 1.3-2.5 (females) times carapace length, relatively stout, with some long uniramous and iridescent setae along lateral and mesial margins of merus, palm and fingers; dorsal and ventral surfaces of palm and fingers with scattered short setae. Merus 0.5-1.2 times length of carapace, 1.4-2.5 times as long as carpus, with some strong distal spines on dorsal and mesial margins, and a few additional small spines on dorsal surface. Carpus 0.7-0.9 times longer than palm, and 0.6-1.3 times longer than broad; dorsal surface with a few small spines; mesial surface with some well-developed spines. Palm 0.8-1.2 (males), 0.9-1.3 (females) times longer than broad; with dorsolateral and mesial rows of spines continued on to whole margin of fixed and movable fingers, respectively; dorsal surface with numerous granules in large specimens. Fingers 1.6-1.9 (males), 1.4-1.5 (females) times as long as palm, distally spooned; opposable margins somewhat gaping in large males; sometimes 1-2 dorsal proximal spines on movable finger.
P2-4 somewhat compressed, sparsely with long uniramous and iridescent setae, and short plumose setae. Meri successively shorter posteriorly (P3 merus slightly shorter than P2 merus, P4 merus 0.9 length of P3 merus); P2 merus 0.6-0.7 carapace length, 3.5 times as long as broad, 1.2 times longer than P2 propodus; P3 merus 3.1 times as long as broad, 1.1 times length of P3 propodus; P4 merus 3.2 times as long as broad, 1.0 length of P4 propodus. Meri having dorsal margins with row of proximally diminishing spines on P2-3, nearly unarmed on P4; ventrolateral margins with strong terminal spine. Carpi with some spines on extensor margin, sometimes obsolescent on P4, distal-most larger; flexor margins with distal spine; 0-3 small spines on dorsal side. Propodi each 3.8-5.0 times as long as broad; extensor margin and lateral surface with 0-2 proximal spines; flexor margin with 6-9 slender movable spines. Dactyli subequal in length, 0.6-0.8 times length of propodi, ending in incurved, strong, sharp spine; flexor margin with 6 or 7 seta-like movable spines, each arising from obsolescent tooth.
Remarks. -The new species is closely related to S. tenuirostris n. sp. (see the differences under the Remarks of that species).
Sadayoshia latisternata n. sp.
( fig. 7) Types. -Holotype, male of 3.6 mm (MNHN Ga7296), French Polynesia, from BENTHAUS, Stn DW 2013. The other specimens are paratypes.
Etymology. -From the Latin, latus, broad and sternum, in reference to the shape of the third sternite.
Sizes. -Males, 3.5-6.5 mm; females, 3.9-5.0 mm; ovigerous females from 4.1 mm.
Distribution. -French Polynesia, Loyalty Islands and Mauritius Island; 80-238 m.
Description. -Carapace, exclusive of rostrum, slightly longer than broad; dorsal surface nearly horizontal from anterior to posterior; anterior cervical groove distinct. Three pairs of epigastric spines and 1 parahepatic spines on each side; 3 ridges on gastric region, first and second slightly convex and uninterrupted, third ridge medially interrupted; mid-transverse ridge of carapace uninterrupted, preceded by cervical groove, followed by 3 widely interrupted and 3 uninterrupted transverse ridges placed alternately; 1 branchial spine behind midpoint of anterior cervical groove on each side. Dorsal surface with a few uniramous short and long setae arising from transverse ridges. Lateral margins medially convex, with 7 spines: first anterolateral, relatively small, not reaching level of sinus between first and second lateral rostral spines; second tiny, located at midlength between anterolateral spine and anterior end of cervical groove; third to fifth spines on anterior branchial region, and remaining 2 spines on posterior branchial margin. Rostrum moderately broad, 1.1-1.2 times as long as broad, length 0.4-0.5 that of carapace; dorsal surface nearly horizontal in lateral view, with rounded ridge in midline; lateral margin with 2 sharp spines, proximal shorter than distal one. Pterygostomial flap rugose with sparse setae, anterior margin ending in acute point.
Sternal plastron 0.7-0.9 times as long as broad, lateral limits divergent posteriorly. Sternite 3 3.5-4.0 times as broad as long, anterior margin slightly produced, with small V-shaped median notch. Sternite 4 2.4-3.0 times longer and slightly more than twice as broad as preceding sternite, 2.5 times broader than long; surface with 1 anterior stria flanking midline. Following sternites smooth.
Abdominal somite 2 unarmed; somites 2-4 without transverse ridges other than anterior one; some scattered uniramous long and short setae.
Ocular peduncles about 1.3 times longer than broad; cornea slightly dilated; eyelashes short, not reaching midlength of cornea.
Basal article of antennular peduncle with 4 distal spines, distolateral larger, distomesial clearly smaller than others; lateral spine absent.
Article 1 of antennal peduncle hardly visible from dorsal view, with depressed ventral distomesial process nearly reaching distal margin of article 2. Article 2 with distolateral spine larger than distomesial, barely reaching midlength of article 3. Articles 3 and 4 unarmed.
Mxp3 ischium with distal spine on flexor margin; extensor margin unarmed; crista dentata with 29-31 denticles. Merus subequal in length to ischium, with 1 strong spine at midlength of flexor margin, sometimes 1 small distal spine; extensor margin unarmed. Carpus unarmed. P1 1.5 (males), 1.2 (females) times carapace length, stout, with some long uniramous and iridescent setae along lateral and mesial margins of merus, palm and fingers; dorsal and ventral surfaces of palm and fingers with scattered short setae. Merus about 0.5 times length of carapace, 2.3-3.0 times as long as carpus, with some dorsal and lateral spines, and 1 strong distomesial spine. Carpus 0.6 length of palm, 0.6 times longer than broad, dorsal surface with some small spines; mesial margin with 2 or 3 well-developed spines; and some spines along distal margin. Palm 0.7 (males), 0.8 (females) times longer than broad; strong spines along mesial and lateral margins, continued on to movable and fixed finger, dorsal surface sparsely covered with spines and granules. Fingers distally spooned; opposable margins somewhat gaping; movable finger slightly longer than palm, dorsal surface with 2 or 3 proximal spines.
P2-4 somewhat compressed, sparsely with long uniramous and iridescent setae, and short plumose setae. P2-3 subequal in length, slightly longer than P4. P2 merus as long as P2 merus, P4 merus 0.8-0.9 length of P2 merus; P2 merus 0.6-0.7 carapace length, 3.0-3.2 times as long as broad, 1.3-1.4 times longer than P2 propodus; P3 merus 2.9-3.0 times as long as broad, 1.2-1.4 times length of P3 propodus; P4 merus 3.1-3.2 times as long as broad, 1.0-1.2 length of P4 propodus. Dorsal margins of meri with row of proximally diminishing spines on P2-3, unarmed on P4; dorsolateral surface unarmed on P2-3, with some spines on P4; ventrolateral margins with strong terminal spine. Carpi with 3 or 4 extensor spines on P2-3 and unarmed on P4, distalmost larger; dorsolateral surface with row of minute spines on P2, none on P3-4; flexor margins with distal spine. Propodi subequal in length on P2-4, each about 3 times as long as broad; extensor margin with 1-3 proximal spines on P2, 1 or 2 on P3, 1 or 2 on P4; flexor margin with 5-7 slender movable spines on P2-4. Dactyli subequal in length, 0.7-0.8 times length of propodi, ending in incurved, strong, sharp spine; flexor margin with 5 or 6 obsolescent teeth, each with seta-like movable spine.
Colour: Carapace and abdominal somites orange, with large purple spot on pterygostomial area. Rostrum and supraocular spines orange. P1-4 with orange and whitish bands. Tips of P1 fingers whitish or light orange.
Remarks. -The new species is easily differentiated from the other species of the genus by having abdominal somites 2-4 without transverse ridges other than the anterior ridge and the short (relative to breadth) sternites 3 and 4. Etymology. -This species is named in honor of our friend and appreciated carcinologist, Lipke B. Holthuis.
Sizes. -Males, 2.3-6.5 mm; females, 2.0-7.0 mm; ovigerous females from 3.0 mm.
Distribution. -French Polynesia, Solomon Islands, Vanuatu, New Caledonia, Loyalty Islands and Chesterfield Islands, from 5 to 500 m. Some stations covered a wide depth range (e.g. BENTHAUS, DW 1959, 95-380 m). Considering that most occurrences of species of Sadayoshia are shallower than 100 m, those stations covering a wide depth range should be considered with caution. The occurrence of this species in deeper waters (BENTHAUS, DW 1959, 700-1350 m) is also dubious.
Description. -Carapace, exclusive of rostrum, slightly longer than broad; dorsal surface nearly horizontal from anterior to posterior; anterior cervical groove distinct. Dorsal surface with 4 pairs of epigastric spines, 1 parahepatic and anterior branchial spine on each side, occasionally 1 postcervical spine; ridges with some scattered short and long iridescent setae. Gastric region with 4 medially convex ridges, anterior 3 ridges uninterrupted, last scalelike and placed medially. Mid-transverse ridge of carapace uninterrupted, preceded by cervical groove, followed by 3 interrupted and 3 uninterrupted transverse ridges placed alternately. Lateral margins slightly convex, with 7 spines: 2 spines in front of and 5 spines behind anterior cervical groove; first spine anterolateral, well developed; second distinctly smaller than first, situated at midlength between anterolateral spine and anterior cervical groove; third to fifth spines on anterior branchial region, and remaining 2 spines on posterior branchial margin, last small. Rostrum 1.3-1.4 times as long as broad, length 0.5-0.6 that of carapace, dorsal surface with rounded ridge in midline, nearly horizontal in lateral view; lateral margin with 2 spines, rostral spine with tiny distal denticle on each side.
Sternal plastron 0.8 times as long as broad, lateral limits divergent posteriorly. Sternite 3 1.9-2.0 times as broad as long; anterior margin convex, with small median notch. Sternite 4 2.7 times longer and 3.2 times broader than preceding sternite, 2.0-2.5 times broader than long; surface with 2 transverse ridges, anterior ridge medially interrupted, posterior ridge also medially interrupted, occasionally with additional ridge laterally. Following sternites smooth, with only few scale-like ridges on sternite 5.
Abdominal somite 2 with anterior ridge unarmed; somites 2-3 each with 1 additional uninterrupted transverse ridge, ridge on somite 4 medially interrupted; with some long iridescent setae.
Ocular peduncles about 1.5 times longer than broad; cornea moderately dilated, maximum corneal diameter 0.3-0.4 times distance between bases of anterolateral spines; eyelashes short, not reaching midlength of cornea.
Basal article of antennular peduncle with 4 distal spines, distomesial clearly smaller than others; lateral margin with short spine proximal to distolateral.
Article 1 of antennal peduncle with distomesial spine barely reaching distal margin of article 2. Article 2 with distolateral spine slightly larger than or subequal to distomesial spine, both not reaching midlength of article 3. Article 3 with small but distinct distomesial spine. Article 4 unarmed.
Mxp3 ischium with obsolescent spine on flexor distal margin; extensor margin distally angular; crista dentata with 26-29 denticles. Merus subequal in length to ischium, with 3 spines on flexor margin, proximal one located at midlength, distal one at terminal end; extensor margin unarmed. Carpus unarmed.
P1 2.5 (males), 1.8 (females) times carapace length, relatively stout, with some long uniramous and iridescent setae along lateral and mesial margins of merus, palm and fingers; dorsal and ventral surfaces of palm and fingers with scattered short setae. Merus 0.6-0.7 times length of carapace, 2.6-2.7 times as long as carpus, with some strong distal spines on dorsal and mesial margins, and a few additional small spines on dorsal surface. Carpus 0.6-0.7 length of palm, 0.9-1.0 (males), 0.6-0.7 (females) times longer than broad, lateral and mesial margins subparallel, dorsal surface with some small spines; mesial surface with some well-developed spines placed dorsally and ventrally. Palm 1.2-1.3 (males), 1.0 (females) times longer than broad; spines roughly in rows: 2 lateral (dorsolateral and ventrolateral), 1 dorsal, and 1 mesial; dorsolateral and mesial rows continued on margins of fixed and movable fingers, respectively. Fingers distally spooned; movable finger 0.8-1.0 (males), 1.1-1.2 (females) as long as palm; opposable margins nearly straight or somewhat gaping; 1 or 2 proximal spines on dorsal side of each finger. Dorsal spines of merus, carpus and palm usually smaller in large males than in females and small males.
P2-4 somewhat compressed, sparsely covered with long uniramous and iridescent setae, and short plumose setae. Meri successively shorter posteriorly (P3 merus slightly shorter than P2 merus, P4 merus 0.9 length of P3 merus), equally broad on P2-4; P2 merus 0.7 times carapace length, 3.2-3.3 times as long as broad, 1.1-1.3 times longer than P2 propodus; P3 merus 1.0-1.2 times length of P3 propodus; P4 merus 1.0-1.2 length of P4 propodus. Dorsal margins with row of proximally diminishing spines on P2-3, nearly unarmed on P4; dorsolateral surface unarmed on P2-3, with 2 or 3 spines on P4; ventrolateral margins with strong terminal spine. Carpi with some spines on extensor margin, distal-most larger; dorsolateral surface with row of 2 or 3 small spines paralleling extensor row; flexor margins with distal spine. Propodi successively shorter posteriorly, each 4.0-4.5 times as long as broad; extensor margin with 2 or 3 proximal spines on P2, 3 or 4 on P3, 1 or 2 on P4; flexor margin with 7-9 slender movable spines. Dactyli subequal in length, 0.5-0.7 times length of propodi, ending in incurved, strong, sharp spine; flexor margin with 6 or 7 seta-like movable spines, each arising from low tooth.
Colour. -Carapace and abdomen yellow or orange with 4 purple transverse stripes; short purple stripes on epigastric region and on each posterior branchial margin. P1-4 orange, with whitish and red bands on P2-4 propodi.
Remarks. -Morphologically, S. lipkei and S. miyakei are very similar but we believe the following differences are consistent. 1) Distolateral spine of antennal article 2 is subequal to distomesial in S. lipkei, whereas that spine is much longer in S. miyakei; 2) antennal article 3 bears a distinct distomesial spine in S. lipkei, whereas it is unarmed in S. miyakei; 3) abdominal somite 2 has one additional transverse ridge behind the anterior ridge in S. lipkei, compared to usually 2 additional ridges in S. miyakei. Furthermore, the color of S. lipkei is clearly different from that of S. miyakei, with purple transverse stripes on carapace and abdomen. These purple transverse stripes are absent in S. miyakei. Baba, 1969 ( fig. 10) Sadayoshia miyakei Baba, 1969: 19, figs 5, 6; Komai, 2000: 360 (list) . Not Sadayoshia miyakei. -Poupin, 1996a: 20 (= S. lipkei n. sp.) . Dubious identification: Sadayoshia miyakei. -Baba, 1988: 185 (Sibuyan Sea, off N Luzon, between Burias and Luzon, 37-410 m) . -Kamezaki et al., 1988: 100, with fig. (Ryukyu Islands, reefs Sizes. -Males, 2.8-6.2 mm; females, 2.9-5.9 mm; ovigerous females from 2.9 mm.
Sadayoshia miyakei
Distribution. -Japan, from Tanegashima (southern Kyushu) and the Ryukyu Islands, at 20-40 m.
Diagnosis. -Carapace with 4-5 pairs of epigastric spines; no postcervical spine. Rostrum with rounded ridge in dorsal midline; rostral spine marginally glabrous, with tiny distal spine. No spine ventromesial to anterolateral spine. Sternal plastron as long as broad; sternite 3 1.8-1.9 times broader than long; sternite 4 2.7 times broader than long, with a few short setiferous striae. Abdominal somite 2 unarmed on anterior ridge; somites 2-4 with 2 uninterrupted transverse ridges, each followed sometimes by interrupted transverse ridge. Eyelashes short, not reaching midlength of cornea. Antennular basal article with 4 distal spines and 1 small lateral spine directly proximal to base of distodorsal spine. First article of antennal peduncle with distomesial spine not reaching distal end of article 2; article 2 with distolateral spine terminating in midlength of article 3, much longer than distomesial spine; articles 3 and 4 unarmed. Mxp3 ischium with very tiny or obsolescent spine on flexor distal margin; crista dentata with 28-29 denticles; flexor margin of merus with 3 acute spines of subequal size or 4 spines of different sizes (proximal-most and distal second usually small). P1-4 with both plumose and iridescent setae. P1 merus 0.8-1.0 times length of carapace; carpus 1.0-1.2 times as long as broad; palm 1.1-1.4 times longer than broad; movable finger 1.1-1.2 times length of palm. P2-4 meri successively shorter posteriorly, P2 merus 0.7-0.8 as long as carapace; dorsal margins with row of spines continued on to carpus on P2 and P3, obsolescent on P4; propodal extensor margin with 2 or 3 spines on P2 and P3, occasionally unarmed on P4. Colour: No information available on living color. Baba (1969) noted the orange bands on P2-4 (in preservative-alcohol), two on meri, one on each of carpi and propodi. In his illustration (Fig. 5) , however, two bands are shown on the propodi. Although there is no way to prove this at the present time, most likely the inking was incorrect because all the other species of the genus have only the median portion banded.
Remarks. -The identity of the material cited by Kamezaki et al. (1989) needs verification, but the material was not available for this study. Also, the ALBATROSS material reported by Baba (1988) needs confirmation of its identity. The specimen from the Tuamotu Archipelago reported under S. miyakei by Poupin (1996a) is referred to S. lipkei n. sp. This species resembles S. lipkei n. sp. Their relationships are discussed under that species. Sadayoshia tenuirostris n. sp.
(figs. 6C-D, 11, 12) cervical groove distinct. Dorsal surface with 8-9 epigastric spines, 1 parahepatic, 1 anterior branchial spine, and one postcervical spine on each side; ridges with numerous short uniramous and some long iridescent setae. Gastric region with 5 or 6 transverse ridges usually medially convex, but posterior-most scale-like. Mid-transverse ridge of carapace usually uninterrupted, preceded by cervical groove, followed by 3 interrupted and 3-4 uninterrupted transverse ridges placed alternately, with some additional scale-like ridges. Lateral margins slightly or moderately convex, with 7 spines; first anterolateral and well developed; second smaller than first, situated at midlength between anterolateral spine and anterior cervical groove; third to fifth on anterior branchial region, and sixth and seventh on posterior branchial margin. Rostrum 1.2-1.4 times as long as broad, length 0.5-0.6 that of carapace, rostral spine more than 3.5 times longer than wide (measured at sinus between rostral and first lateral spine), dorsal surface convex, nearly horizontal in lateral view; lateral margin with 2 spines. Plumose setae numerous along lateral margins of rostral spine and mesial margin of anterior lateral spine. Pterygostomial flap rugose with sparse small ridges, ending in acute point. Sternal plastron slightly wider than long, lateral limits divergent posteriorly. Sternite 3 1.5-1.8 times as broad as long, anterior margin clearly convex, with small median notch. Sternite 4 2.5-2.8 times as long as and 2.8-3.0 times broader than preceding sternite, 1.9-2.3 times broader than long. Sternites 4-6 with few transverse ridges bearing setae.
Abdominal somite 2 unarmed on anterior ridge; somites 2-4 each with 1 additional medially uninterrupted transverse ridge and 1-2 additional interrupted ridges; ridges with numerous short setae and some long iridescent setae.
Article 1 of antennal peduncle with distomesial spine slightly exceeding distal margin of article 2. Article 2 with distomesial spine short and smaller than distolateral. Articles 3 and 4 unarmed.
Mxp3 ischium with very small spine on flexor distal margin; extensor margin bluntly produced distally; crista dentata with 23-28 denticles. Merus slightly shorter than ischium, flexor margin with 2-4 spines, proximal one slightly stronger than others and located at midlength, distal one at terminal end; extensor margin ending in acute point. Carpus unarmed. P1 2.5-3.0 (males), 1.5-2.0 (females) times carapace length, relatively stout, with some long uniramous and iridescent setae along lateral and mesial margins of merus, palm and fingers; dorsal and ventral surfaces of palm and fingers with scattered short setae. Merus 0.8-1.1 times length of carapace, 2.0-2.3 times as long as carpus, with some strong distal spines on dorsal and mesial margins, and a few additional small spines on dorsal surface. Carpus 0.7-0.9 times longer than palm, and 1.0-1.2 times longer than broad; dorsal surface with a few small spines; mesial surface with some well-developed spines. Palm 1.0-1.2 (males), 1.0-1.3 (females) times longer than broad; with dorsolateral and mesial rows of spines continued on to whole margin of fixed and movable fingers, respectively; dorsal surface with numerous granules in large specimens. Fingers 1.1-1.2 (males), 0.8-1.1 (females) times as long as palm, distally spooned; opposable margins somewhat gaping in large males; sometimes 1-2 dorsal proximal spines on movable finger.
P2-4 somewhat compressed, sparsely with long uniramous and iridescent setae, and short plumose setae. Meri successively shorter posteriorly (P3 merus slightly shorter than P2 merus, P4 merus 0.8-0.9 length of P3 merus); P2 merus 0.7 carapace length, 3.5-3.7 times as long as broad, 1.2-1.3 times longer than P2 propodus; P3 merus 3.1-3.3 times as long as broad, 1.1 times length of P3 propodus; P4 merus 3.2-3.5 times as long as broad, 1.0-1.2 length of P4 propodus. Meri having dorsal margins with row of proximally diminishing spines on P2-3, nearly unarmed on P4; ventrolateral margins with strong terminal spine. Carpi with several spines on extensor margin, sometimes obsolescent on P4, distal-most larger; flexor margins with distal spine; 0-3 small spines on dorsal side. Propodi each 3.5-4.0 times as long as broad; extensor margin and lateral surface with 0-2 proximal spines; flexor margin with 7-9 slender movable spines. Dactyli subequal in length, 0.7-0.8 times length of propodi, ending in incurved, strong, sharp spine; flexor margin with 6 or 7 seta-like movable spines, each arising from obsolescent tooth.
Colour. -Carapace and abdominal somites orange to reddish or dark brown, with some whitish or light brown areas. Rostrum and supraocular spines orange to reddish. P1-4 with reddish-brown and whitish bands. Base of P1 movable finger with purple spot in some specimens.
Remarks. -There is variation in the shape of the rostral and lateral spines. In some specimens these spines are moderately thick and nearly flat dorsally, whereas other specimens have thinner, dorsally convex spines. This variation is considered as intraspecific, although future studies using molecular analyses may clarify the taxonomic validity of this variation.
Sadayoshia tenuirostris is closely related to S. inermis. Both species have the second abdominal segment and the lateral margin of the basal antennular article unarmed. However, they can be easily differentiated by the following aspects: -The rostral spine is more than 3.5 times longer than wide (measured at sinus between rostral and first lateral spine), and the dorsal surface is convex in S. tenuirostris. This rostral spine is less than 3 times longer than wide (measured at sinus between rostral and first lateral spine), and the dorsal surface is flat in S. inermis. -The P1 fingers are clealry longer than palm in S. inermis: 1.6-1.9 (males) and 1.4-1.5 (females); whereas the P1 fingers are as long as the palm in S. tenuirostris: 1.1-1.2 (males), 0.8-1.1 (females).
The new species is also close to S. acroporae except for the absence of spines on abdominal somite 2, sharing a characteristic feature, the rostral spine bearing plumose setae along the lateral margin. Eyelashes are soft and barely reach the midlength of the cornea in S. tenuirostris, compared to stiff eyelashes that fully reach the midlength of the cornea in S. acroporae.
As mentioned above under S. edwardsii, the identity of De Man's (1888) material of S. edwardsii from Ambon is uncertain. Presumably, part or all of his material may be referable to S. acroporae, S. tenuirostris or S. inermis. SAMOUELLE, G., 1819. The entomologists' useful compendium; or an introduction to the knowledge of British Insects, comprising the best means of obtaining and preserving them, and a description of the apparatus generally used; together with the genera of Linné, and modern methods of arranging the Classes Crustacea, Myriapoda, spiders, mites and insects, from their affinities and structure, according to the views of Dr. Leach. Also an explanation of the terms used in entomology; a calendar of the times of appearance and usual situations of near 3,000 species of British Insects; with instructions for collecting and fitting up objects for the microscope: 
